Creating Data that Never Die:

Building a Spectrograph Data Pipeline in the Virtual Observatory Era

Doug Mink, Wiliam Wyatt, John Roll,Susan Tokarz, Maureen Conroy,
Nelson Caldwell,Michael Kurtz, Margaret Geller e TSt s

Data pipelines for modern complex astronomical instruments do not begin when the data is
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Hardware
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Hectospec is a moderate—resolution, multiohject optical spectrograph fed by 300 optical fibers. It operates at the /5
{Zassegrain focus of the B.7-meter MMT on bount Hopkins in Arizona. The instrument is composed of a robotic
positioner and a large, hench—-mounted spectrograph, joined by a bundle of 25m long optical fibers. Dual robots,
dubbed Fred and Ginger, reconfigure all 300 optical fibers in just 300 seconds.

Processing

[Preparation] [Observation] [Reduction] [Distribution] [Archiving]

Getting Good Coordinates for Hectospec Hectospec Header Keyword Dictionary

P

roposal Submission and Evaluation

Web-based Proposal based on NOAO Perl scripts
-> online archive and database of proposals

Web-based TAC evaluation software
-> database of accepted proposals

Sample
Image .
s 300 stacked spectra as seen by SAOimage
arger image
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et Data Archiving
* Raw data
* Reduced data in single file per pointing
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{Good signal-to—noise data from a very preliminary reduction of engineering data taken in Cctober 2003 1 -
(ahsorption and emission lines are marked based on cross—correlation redshifts) ® PI S have aCccess tO the|r data

Here is some information on sky subtraction testing.

* Reduced data in one file per object
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Scheduling

* Web-accessible telescope schedules

* TAC-assigned program numbers follow data
throughout its life

This description of Hectospec on TDC website is

used by the scientist planning to observe, the

person reducing the data, and the VO userwho . - R
wants to understand what they are getting. :

Hectospec focal plane

Fibers positioned for M67

Telescope

Observing Preparation

* Fiber positions from Pl object catalogs
* Sky positions found using deep all-sky catalogs
* Interactively assign fibers to program objects
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Extracted spectrum is mostly sky Same spectrum without sky

Data Reduction

Hectospec on the MMT * Local IRAF Cl and KSH scripts
* IRAF noao.twodspec
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Dome flat spectra Calibration lamp spectra  Object spectra with night sky

Data Acquisition

* 3 exposures per pointing are taken so
cosmic rays can be removed

* Control software uses IRAF ICE

* Data is immediately ftp'ed to Cambridge
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